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CATALYTIC REACTOR WITH FLOATING
PARTICLE CATCHER

This application 1s a national stage application claiming,
priority to PCT/EP2020/067178, now WQ0O2020/260157,
filed on Jun. 19, 2020, which claims priority to Danish
Patent Application Serial No. DKPA 20019 00790, filed on
Jun. 37, 2019.

FIELD OF THE INVENTION

This invention relates to a catalytic chemical reactor with
particle separation. More specifically the imnvention relates to
a reactor with a particle separator which 1s supported by the
catalytic bed within the reactor and therefore 1s very easy to
install and does not require support structures fixed to the
reactor. The reactor can be a down-flow catalytic reactor
which includes vertically superimposed packed beds of
particulate catalytic material. This type of reactor 1s used in
the petroleum and chemical processing industries for carry-
ing out various catalytic reactions, such as sulphur and
nitrogen conversion (HDS/HDN); hydrogenation of: olefins
(HYD) and aromatics (hydrodearomatisation—HIDA), met-
als removal (hydrodemetallisation—HDM), oxygen conver-
sion (hydrodeoxygenation—HDO) and hydrocracking

(HC). Alternatively, the reactor 1s a radial converter, where
clements of the decks have to be fixed to the reactor. This
reactor has a radial flow crossing a packed bed of catalytic
material and 1t 1s typically used in the petroleum and
chemical processing industries for carrying out catalytic
reactions such catalytic reforming and ammonia synthesis.

BACKGROUND OF THE INVENTION

Particle separation and classification are well explored
needs of the chemical, pharmaceutical, mineral and food
industries. While particle classification i1n industrial pro-
cesses may be required to improve the quality of a certain
product, particle separation may be necessary to purily a
fluid stream or to avoid problems to process equipment.

Sometimes particles are mtentionally present in the pro-
cess stream. This 1s for example the case of combustion
processes based on pulverised fuels or production of phar-
maceutical or specialty chemicals using powder technology.
In other cases, the presence of particles 1s unintentional. This
1s Tor example the case of some refineries streams, effluents
from fluidized beds, product streams from Fischer Trofisp-
sch reactors. Particles may have various origins: they may be
part of the original feedstock and other reactant streams or
they may be generated in and collected from process equip-
ment, for example as erosion products. Particles may be
solid or liquid, may have organic nature, like char, coke and
gums, or inorganic nature, like salts, debris or corrosion and
erosion as iron components, or debris of catalyst particles.
They may be liquid, as some aqueous mists, and containing
living impurities as bacteria. Shape and size may also vary
greatly—iIrom sphere to flakes, from millimetres to a few
microns or less. If the particles are unwanted 1n the down-
stream process, often, a filter, or other suitable particle
separation technology known in the art, removes large part
ol these particles prior to sensitive equipment. However, 1n
certain processes, the problem may appear or become more
severe over time, for example when erosion and corrosion
are mvolved. Sometimes, installing a particle removing
equipment as an independent unit operation prior to sensi-
tive equipment 1s not possible 1n practice.
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One specific example of problems generated by particles
may be seen in naphtha hydrotreating. The feed to a
hydrotreating reactor 1s sometimes laden with particles.
When the particle laden feed 1s introduced into the
hydrotreating reactor the particles tend to scale rapidly on
the grading or the catalyst. Reactors may thus require
frequent skimming of the aflected layers of the bed to
contain the pressure drop build-up in the reactor. A fre-
quency ol once every 5-6 months or even of once every 2-3
months for skimming i1s not uncommeon.

A characterization of the particles aflecting a naphtha
hydrotreater 1s seldom available. In fact, the particles depend
upon the naphtha feedstock or process related 1ssues (rust,
salts, gums, etc.). On-stream collection of the particles 1s
typically not available. Thus, particle characterization relies
on post-mortem analyses, which are atfected by large uncer-
tainties due to particle agglomeration and oxidation.

Similarly, process gas resulting from the regeneration of
FCC (fluid catalytic cracking) catalyst 1s often laden with
catalyst particles and catalyst debris. Such gas may be
conveyed to a sulphur recovery unit, most commonly a
Claus plant, for the recovery as elemental sulphur, or a WSA
plant, for the recovery of sulphur as concentrated sulphuric
acid. These are catalytic fixed bed reactors which are prone
to plugging if exposed to a particle-laden feedstock. The
particles commonly present at the exit of the FCC regen-
erator 1s generally 1n the 2-20-micron size range or below.

When 1nstalling particle catching equipment 1n catalytic
chemical reactors, one challenge 1s often to support the
particle catcher, because there may not be any support ring,
brackets or other support possibilities present in the catalytic
chemical reactor where the particle catcher needs to be
installed. Especially when retrofitting existing catalytic
chemical reactors, 1t 1s oiten not an option to 1nstall supports
in the reactor as this may require welding or drilling of holes
for bolts or other fixtures. Hence, there 1s a need for a
catalytic chemical reactor comprising particle catching
equipment, where the installation and supporting of the
particle catching equipment does not require welding, drill-
ing or other potential weakening of the chemical reactor
structure.

U.S. Pat. No. 10,159,950 discloses a catalytic reactor
comprising a particle separator which extracts particles from
the fluid tlow stream above the reactor internals by means
which makes the fluid tlow stream perform a radial outwards
and upwards S-curve flow path, which enables the particles
to be extracted and settle 1n a collection section with low
flow activity and turbulence.

US2009177023 discloses a filtration tray for a fixed bed
reactor with a co-current down-tlow of gas and liquid.

The device can trap plugging particles contained in the
liquid feed supplying a reactor functioning 1n gas and liquid
co-current down-flow mode using a specific distributor tray
comprising a filtration medium. The device 1s of particular
application to the selective hydrogenation of feeds contain-
ing acetylenic and dienic compounds.

EP0358923 discloses a process and an apparatus for
purifying a raw gas originating from the gasification of
solids. In a process and apparatus for purifying raw gas from
solids gasification, containing granular and dusty solids
particles, a solution 1s to be found, by means of which solids
particles of any size are largely removed from the raw gas
betfore entry to downstream cooling devices. This 1s
achieved when the raw gas 1s passed in a first purification
stage from the gasification zone 1n a straight line in the
direction of a gas-holding space, whereby the granular solids
particles are precipitated at the bottom of the gas-holding
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space and then, 1n a second purification stage, the partially
purified raw gas 1s laterally deflected from the gas-holding

space and undergoes a change to a velocity reduced by a
factor of at least 3 and, after a further gas deflection, is
passed substantially 1n the vertical direction through a solids
filter, where the dusty solids particles are removed from the
raw gas.

In spite of the above mentioned known art, a need exists
for a catalytic chemical reactor with a particle separator, a
particle catcher which ensures prolonged effective operation
of the catalytic chemical reactor despite any particle 1mpu-
rities 1n the inlet flmd stream to the catalytic chemical
reactor and which does not require installation of supports in
the catalytic chemical reactor which may weaken the struc-
ture of the catalytic chemical reactor and if possible which

turther 1s cheap to produce and install and easy and fast to
install and service.

SUMMARY OF THE INVENTION

The present invention describes a novel catalytic chemaical
reactor with a catalyst bed and comprising a particle sepa-
ration system, for removing particles and impurities from
the inlet process gas before 1t reaches and may clog the
catalyst bed.

According to the invention, particles are separated from a
flowing flmd stream by trapping them in a sedimentation
region. Trapping of the particles 1s obtained by applying an
S-shaped flow to the fluid stream 1n the particle separator.
When the fluid stream performs the S-curved flow path, the
particles may be flung outwards and by gravity downwards
and settle 1 a part of the separator with low flud flow
activity.

The particle separator 1s one or more particle catcher units
which are installed in the catalytic reactor, floating sup-
ported on the catalyst bed. This means that the particle
catcher units do not need to be supported by structures
attached to the reactor construction, since 1t supports on the
catalyst bed which again 1s supported by the reactor con-
struction. The particle catcher unit comprises a base section
with a base section top surtace, bottom surface a screen and
a particle catcher unit outlet. The base section bottom
surface 1s adapted to floating support on the catalyst bed, 1.e.
it has a surface area which 1s large enough and geometrically
and structurally stable enough to carry the particle catcher
unit on the catalyst without sinking in or braking the catalyst
particles.

The floating particle catcher unit further comprises a
channel comprising a particle catcher unit inlet for process
gas locate in the upper portion of the channel. The channel
1s mechanically connected to the base section and 1s con-
structed to allow the process gas to tlow in through particle
catcher unit inlet, downwards through the channel, from the
channel to the base section and evenly distributed from the
base section to the catalyst bed via the particle catcher unait
outlet provided with the screen. The screen which covers the
particle catcher unit outlet has apertures with a total area
which allows a free flow of the process gas from the particle
catcher unit to the catalyst bed, but with a maximum open
distance which 1s smaller than the size of the catalyst pellets.
The particle catcher units may support floating on top of the
catalyst bed or partly embedded 1n the catalyst bed, as long
as the particle catcher unit inlet 1s arranged above the upper
surface of the catalyst bed. A particle catching surface
arranged above and adjacent to the top of the catalyst bed
ensures that the particles which are separated from the
process gas are caught and kept above and clear of the
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catalyst bed as they settle in the zone between the channels
and below the particle catcher unit inlets. The particles will
rest on the particle catching surface where they may be kept
until removal during service, while the process gas may still
flow freely through the particle catcher unit and be evenly
distributed to the catalyst bed. The particle catching surface
may be any suitable material such as a sheet matenal or a
mat e.g. a glass filter mat which 1s adapted to {it the inner
circumierence of the catalytic reactor above the catalyst bed
and with apertures to allow the channels to protrude up
through the particle catching surface. Hence, as compared to
known solutions this provides a catalytic reactor comprising
a simple and cheap to produce floating particle catcher unit,
which furthermore 1s very simple to install, can be lifted by
hand and, very important, which does not require any
structural supports to be fitted to the catalytic reactor.

In an embodiment of the invention, the channel and the
base section are separate units which are releasable con-
nected together by one or more channel attachments. The
channel attachments may be any known art attachment, such
as screws and bolts and 1t may be tailored quick release
attachments which ensures easy and quick installation and
service with the need for only a minimum of tools. To
provide the floating particle catcher unit 1n separate units
ensures ease of handling, as each part has a lower weight
than the entire unit. Furthermore, 1t may ensure that instal-
lation through existing man-ways or other openings in the
catalytic reactor 1s possible. Also the base section may
comprise a plurality of parts. In one embodiment, 1t com-
prises a base section main element which connects to the
channel and one or more base section sub elements con-
nected to the base section main element. The base section
clements may be connected by means of one or more sub
clement attachments which also may be any known or
tailored connection means. It may also be a hinged connec-
tion whereby the base section elements may not need to be
totally disconnected for installation, but simply collapsed,
by bending over the hinged connections, to minimize the
outer dimensions of the base section during installation. All
surfaces of the section may comprise the screen which
allows for the free and evenly distributed tlow of process gas
from the floating particle catcher unit to the catalyst bed. As
mentioned, the screen comprises apertures of dimensions
which may vary from different applications as the apertures
should have dimensions which ensures that catalyst pellets
do not enter the particle catcher unit through the screen. The
base section as well as the channel may have many different
geometries and surfaces which are bended or flat and
connected 1n different angles. The drawings in the following
merely show some embodiments of the mmvention.

To further improve the ease of handling and 1nstallation,
the particle catcher unit may comprise particle catcher lifting
means. They may be of any known shape, handles, lifting
lugs or the like to facilitate lifting by hand or lighter lifting
aids. As already mentioned, the catalytic reactor may com-
prise one or more floating particle catcher units. The particle
catcher units may be arranged 1n the upper part of the reactor
and, 1n case of a dome shaped upper part of the reactor,
within the dome. When there are more than one floating
particle catcher units, they may be arranged 1n any pattern as
best fit to the reactor mternals and the function of particle
catching and evenly process gas distribution. In an embodi-
ment of the invention, the floating particle catcher units are
arranged 1n an even pattern around the centre line of the
catalytic reactor and around the central inlet diffusor which
in some embodiments are arranged within the catalytic
reactor and serves to distribute the process gas from the
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catalytic reactor inlet to the upper part of the catalytic reactor
above the catalyst bed 1n a suitable fashion. The plurality of

floating particle catcher units may be interlocked by means
of a dedicated particle catcher fixture, they may be inter-
locked by means of beams or sheet connections between
cach of the floating particle catcher units, or they may be
freely positioned and supported 1n position by means of the
catalyst bed only. The floating particle catcher unit or units
may cover an area of the catalyst bed which 1s more than
30% of the total area of the catalyst bed itself. In an
embodiment, the position of the floating particle catcher
units 1s further stabilized by means of downward projecting
fins fixed to the bottom surface of the base section. These
fins may also serve the purpose of standing legs of the
floating particle catcher unit when supported on a hard
surface before installation. The catalytic reactor may in a
specific embodiment be a hydroprocessing reactor.

FEATURES OF THE INVENTION

1. Catalytic reactor comprising a catalyst bed, said reactor
comprising at least one floating particle catcher unit
which 1s a combined particle catcher and fluid distributor,
adapted to catch particles and impurities from process
fluid entering the catalytic reactor before they reach the
catalyst bed and distribute the process fluid evenly to the
top of the catalyst bed, said tloating particle catcher unit
COMprises
a base section comprising a base section top surface, a
base section bottom surface adapted to floating support
on the catalyst bed, a screen and a particle catcher unit
outlet,

a channel comprising a particle catcher unit inlet located
n 1ts upper portion,

and a particle catching surface arranged above and adja-
cent to the top of the catalyst bed adapted to catch and
support said particles and impurities

wherein the channel 1s mechanically connected to the base
section and adapted to allow fluid flow from the particle
catcher unit inlet, through the channel, further through the
base section which distributes the process fluid evenly to the
catalyst bed through the particle catcher unit outlet which 1s
covered by the screen and the floating particle catcher unit
1s supported by the catalyst bed.

2. Catalytic reactor according to feature 1, wherein the base
section 1s embedded into the catalyst bed.

3. Catalytic reactor according to any of the preceding
features, wherein the particle catching surface 1s a sheet or
mat arranged on top of the catalyst bed and on top of the
base section or a sheet or mat arranged on top of the
catalyst bed and connected to the base section.

4. Catalytic reactor according to feature 1, wherein the
particle catching surface 1s a mat arranged on top of the
catalyst bed and on top of the base section with cut out for
the channel to protrude through, whereby said mat 1s
covering the entire surface of the catalyst bed and the base
section except for the area where the channel protrudes up
through the cut out 1n the mat.

5. Catalytic reactor according to any of the preceding
features, wherein the channel and the base section are
separate units which are releasable connected to each
other by at least one channel attachment.

6. Catalytic reactor according to any of the preceding
features, wherein the base section comprises a base sec-
tion main element connected to the channel and one or
more base section sub elements connected to the base
section main element.
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7. Catalytic reactor according to feature 6, wherein the base
section sub element 1s connected to the base section main

clement by means of at least one sub element attachment.

8. Catalytic reactor according to feature 7, wherein the sub
clement attachment comprises at least one releasable
hinge, enabling the base section to be folded for install
and service in the particle separating catalytic reactor.

9. Catalytic reactor according to any of the preceding
features, wherein the base section bottom surface com-
prises said screen or wherein the base section top surface
comprises said screen or wherein the base section top
surface and the base section bottom surface comprises
said screen.

10. Catalytic reactor according to any of the preceding
features, wherein the base section comprises at least one
base section side and wherein said base section side
comprises said screen.

11. Catalytic reactor according to any ol the preceding
teatures, wherein the floating particle catcher unit com-
prises particle catcher lifting means.

12. Catalytic reactor according to any of the preceding
features, comprising a plurality of floating particle catcher
units.

13. Catalytic reactor according to feature 12, wherein the
floating particle catcher units are arranged in an even
pattern around the centre line of the particle separating
catalytic reactor.

14. Catalytic reactor according to any of the preceding
features, comprising a plurality of tfloating particle catcher
units, where the total area of the base section bottom
surface including any screen 1s larger than 30% of the
total cross sectional area of the catalyst bed.

14. Catalytic reactor according to any of the preceding
features, wherein the screen comprises a plurality of
apertures of any shape adapted to prevent catalyst to enter
into the floating particle catcher unit.

15. Catalytic reactor according to any of the preceding
features, wherein the screen comprises a plurality of
apertures with an opening of maximum 10 mm across the
surface of the screen, preferably an opening of maximum
5> mm across the surface of the screen, preferably an
opening of maximum 3 mm across the surface of the
screen.

16. Catalytic reactor according to any of the preceding
features, wherein the base section bottom surface com-
prises downward projecting fins to stabilize the floating
particle catcher unit during installation and production.

17. Catalytic reactor according to any of the preceding
teatures, wherein the reactor has a dome shaped upper
part, the floating particle catcher unit 1s located beneath or
within the lower part of the dome.

18. Catalytic reactor according to any of the preceding
features, wherein said catalytic reactor 1s a hydroprocess-
ing reactor.

BRIEF DESCRIPTION OF THE DRAWINGS

The 1invention 1s further illustrated by the accompanying,
drawings showing examples of embodiments of the mmven-
tion.

FIG. 1 shows an 1sometric view of the mnside of a catalytic
reactor (not shown) comprising a plurality of tloating par-
ticle catcher units according to an embodiment of the
invention.

FIG. 2 shows an 1sometric top and bottom view of the
base section main element according to an embodiment of
the 1vention.
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FIG. 3 shows an 1sometric top view of the base section sub
clement according to an embodiment of the mnvention.

FIG. 4 shows an i1sometric side view of the channel
according to an embodiment of the invention.

FIG. 5 shows an 1sometric side view of the inlet diffusor
according to an embodiment of the invention.

POSITION NUMBERS

01. Floating particle catcher unit (combined particle catcher
and fluid distributor)

02. Base section

03. Channel

04. Base section main element.

05. Base section sub element.

06. Base section bottom surface

07. Base section top surface

08. Base section side

09. Screen.

10. Channel attachment.

11. Sub element attachment.

12. Particle catcher unit inlet.

13. Particle catcher unit outlet.

14. Channel transter opening.

15. Base section transfer opening.

16. Particle catcher unit lifting means.

17. Inlet diffusor.

18. Particle catcher fixture.

DESCRIPTION OF THE DRAWINGS

Embodiments of the imnvention will be explained 1n more
detail 1n the following with reference to the drawings as seen
on FIG. 1 to FIG. 5.

In FIG. 1, a catalytic reactor (not shown) comprises a
hollow top compartment where process gas enters. In this
hollow space supported by the catalyst bed (not shown) a
particle separating, floating particle catcher unit 01 may be
installed, providing particle separation, particle catching and
even process fluid distribution to the catalyst bed, without
demanding extra space added to the catalytic reactor and
without demanding any structural support, welding or drill-
ing in the catalytic reactor. Each of the floating particle
catcher units comprises a base section 02 and a channel 03.
To provide ease of istallation, the base section comprises
two parts, a base section main element 04 and a base section
sub element 05. The channel 1s connected structurally to the
base section, more specifically to the base section main
clement, by means of channel attachments 10. and the
channel also has a fluid connection to the base section
whereby process fluid can flow from the particle catcher unit
inlet 12, down through the channel and further to the base
section. The floating particle catcher unit comprises two
particle catcher unit lifting means 16, which provides more
casy handling during service and installation. In the present
embodiment, each of the six floating particle catcher units
are fixed to a central placed particle catcher fixture 18 which
helps to provide stabilization of the floating particle catcher
units 1n an even pattern around the center line of the catalytic
reactor. To ensure that most of the particle entering the
catalytic reactor with the process fluid does not pass on to
and clog the catalyst bed, a particle catching surface (not
shown) 1s arranged on the surface of the catalyst bed and on
top of the base sections of the floating particle catcher units
with apertures tailored to fit around the channels so they may
protrude up through the particle catching surface whereas
the base sections remain below the particle catching surface.
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An mlet diffusor 17 as seen on FIG. 5 may be arranged
centrally in the upper part of the catalytic reactor, connected
to the process fluid 1nlet of the catalytic reactor and adapted
to pass the process fluid from the catalytic reactor 1nlet in an
cvenly distributed manner to a central point above the
catalyst bed, from where 1t flows with decreasing flow speed
to the particle catcher unit inlets. As the process fluid flow
decreases, a part of the particles 1n the process fluid and with
a higher density than the process fluid 1itself, settles on the
particle catching surface before the process fluid enters the
floating particle catcher unit and 1s pass on and evenly
distributed to the catalyst bed via the base section.

The features which provides this effect can be seen 1n
more detail on FIG. 2, FIG. 3 and FIG. 4, where the channel
transier opening 14 (below the channel, not visible) and the
base section transfer opening 15 provides the fluid connec-
tion between the channel and the base section, and the screen
09 which forms the particle catcher unit outlet 13 on the base
section bottom surface 06 and the base section sides 08,
whereby 1t 1s seen how process fluid can enter the floating
particle catcher unmit through the particle catcher unit inlet,
flow down the inner hollow part of the channel pass to the
base section via the channel- and base section transier
opening and distribute evenly to the catalyst bed through the
large surface of the screened particle catcher unit outlet. The
base section also has a base section top surface 07 on which
the channel structurally attaches by means of the channel
attachments. On the base section bottom surface, the sub
clement attachments 11 are located and provides for a
hinged connection between the base section main- and sub
clement. During installation the main- and sub elements can
thus be collapsed to approximately double the thickness but
half the length of their dimensions when properly installed
and thereby more easily pass through the openings of the
catalyst reactor during installation.

The mvention claimed 1s:

1. Catalytic reactor comprising a catalyst bed, said reactor
comprising at least one floating particle catcher unit which
1s a combined particle catcher and fluid distributor, adapted
to catch particles and impurities from process tluid entering,
the catalytic reactor before they reach the catalyst bed and
distribute the process fluid evenly to the top of the catalyst
bed, said floating particle catcher unit comprises:

a base section comprising a base section top surface, a
base section bottom surface adapted to floating support
on the catalyst bed, a screen and a particle catcher unit
outlet,

a channel comprising a particle catcher unit inlet located
in 1ts upper portion, and

a particle catching surface arranged above and adjacent to
the top of the catalyst bed adapted to catch and support
said particles and impurities,

wherein the channel 1s mechanically connected to the base
section and adapted to allow fluid flow from the particle
catcher unit 1nlet, through the channel, further through
the base section which distributes the process fluid
evenly to the catalyst bed through the particle catcher
unit outlet which 1s covered by the screen and the
floating particle catcher unit 1s supported by the catalyst
bed.

2. Catalytic reactor according to claim 1, wherein the base

section 1s embedded into the catalyst bed.

3. Catalytic reactor according to claim 1, wherein the
particle catching surface is a sheet or mat arranged on top of
the catalyst bed and on top of the base section or a sheet or
mat arranged on top of the catalyst bed and connected to the
base section.
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4. Catalytic reactor according to claim 1, wherein the
particle catching surface 1s a mat arranged on top of the
catalyst bed and on top of the base section with cut out for
the channel to protrude through, whereby said mat 1s cov-
ering the entire surface of the catalyst bed and the base
section except for the area where the channel protrudes up
through the cut out in the mat.

5. Catalytic reactor according to claim 1, wherein the
channel and the base section are separate units which are
releasable connected to each other by at least one channel
attachment.

6. Catalytic reactor according to claim 1, wherein the base
section comprises a base section main element connected to
the channel and one or more base section sub elements
connected to the base section main element.

7. Catalytic reactor according to claim 6, wherein the base
section sub element 1s connected to the base section main
clement by means of at least one sub element attachment.

8. Catalytic reactor according to claim 7, wherein the sub
clement attachment comprises at least one releasable hinge,
enabling the base section to be folded for installation and
service 1n the particle separating catalytic reactor.

9. Catalytic reactor according to claim 1, wherein the base
section bottom surface comprises said screen or wherein the
base section top surface comprises said screen or wherein
the base section top surface and the base section bottom
surface comprises said screen.

10. Catalytic reactor according to claim 1, wherein the

base section comprises at least one base section side and
wherein said base section side comprises said screen.
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11. Catalytic reactor according to claim 1, wherein the
floating particle catcher unit comprises particle catcher
lifting means.

12. Catalytic reactor according to claim 1, comprising a
plurality of floating particle catcher units.

13. Catalytic reactor according to claim 12, wherein the
floating particle catcher units are arranged 1n an even pattern
around the center line of the particle separating catalytic
reactor.

14. Catalytic reactor according to claim 1, comprising a
plurality of floating particle catcher units, where the total
area of the base section bottom surface including any screen
1s larger than 30% of the total cross sectional area of the
catalyst bed.

15. Catalytic reactor according to claim 1, wherein the
screen comprises a plurality of apertures of any shape
adapted to prevent catalyst to enter into the tloating particle
catcher unit.

16. Catalytic reactor according to claim 1, wherein the
screen comprises a plurality of apertures with an opening of
maximum 10 mm across the surface of the screen.

17. Catalytic reactor according to claim 1, wherein the
base section bottom surface comprises downward projecting,
fins to stabilize the floating particle catcher unit during
installation and production.

18. Catalytic reactor according to claim 1, wherein the
reactor has a dome shaped upper part, the floating particle
catcher unit 1s located beneath or within the lower part of the
dome.

19. Catalytic reactor according to claim 1, wherein said
catalytic reactor 1s a hydroprocessing reactor.
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